Two new compounds, a quinoline alkaloid (1) and a 1,4-dioxane derivative (2), were isolated from culture broth of the marine-derived actinomycete Micromonospora sp. (strain G019) by bioassay-guided fractionation. This actinomycete strain was isolated from sediment, collected at Cát Bà Peninsula, Vietnam. The taxonomic identification was achieved by analysis of 16S rRNA gene sequences. On the basis of morphological and phylogenetic evidence, strain G019 was assigned to the genus Micromonospora. The structures of 1 and 2 were established by spectroscopic data analysis, including one-and two-dimensional NMR, and MS. Compound 1 was found to have antibacterial activity against Escherichia coli (MIC: 48 µg/mL), Salmonella enterica (MIC: 96 µg/mL) and Enterococcus faecalis (MIC: 128 µg/mL), while compound 2 showed inhibitory activity against Enterococcus faecalis (MIC: 32 µg/mL) and Candida albicans (MIC: 64 µg/mL).
Marine bacteria play a central role as symbionts of most marine invertebrates and also represent one of the most novel biomedical resources remaining to be explored [1] . One of the most prolific producers of specialized metabolites is the phylum Actinobacteria, of which two genera are responsible for producing the majority of natural products described to date -Streptomyces and Micromonospora.
Previous reports showed that the Micromonospora genus has the ability to produce a variety of distinct structural classes [2] . The dimeric diazobenzofluorene glycoside antitumor antibiotics, lomaiviticins A and B, were identified from M. lomaivitiensis [3] . Other quinone antibiotics were also found from several Micromonospora species [4a-e] . The Micromonospora genus is also known to produce macrolide molecules that are considered as potential antimicrobial [5a-d] and antitumor agents [6a-c] .
In search of bioactive metabolites from marine-derived actinomycetes, herein we report the isolation and structural elucidation of two new compounds, a quinoline alkaloid (1) and a 1,4-dioxane derivative (2) from the fermentation broth of an actinomycete strain G019, which was isolated from sediment collected at a depth of 25 m, from the southeast coast of Cát Bà Peninsula in Vietnam. The EtOAc extract of a G019 fermentation exhibited antibacterial activity against different bacteria strains and the yeast strain Candida albicans.
Several actinomycetes were isolated from sediments collected at Cát Bà Peninsula. Each strain was cultivated in 200 mL media. The culture broths were then extracted with EtOAc for biological screening, and the G019 extract displayed antimicrobial activity against a pathogenic Enterococcus faecalis strain. G019 was identified using 16S rRNA gene sequence analysis (GenBank registration code: KR780772). It displayed 99.2% identity with Micromonospora sp. 202203 (GenBank accession number EU437804). Strain G019 was selected for fermentation in order to analyze potentially bioactive secondary metabolites. The EtOAc extract was chromatographed on a silica gel column and the resulting fractions were re-tested for antimicrobial activity against the E. faecalis strain and for antiyeast activity against C. albicans. The active fractions were purified by repeated open column chromatography to give compounds 1 and 2.
Compound 1 was isolated as microcrystalline yellow solid. Its UV spectrum presented λ max absorptions at 220, 260 and 355 nm. The IR spectrum indicated the presence of hydroxyl groups at 3512 and 3446 cm -1 , and a carbonyl functionality at 1707 cm -1 . Its HR-ESI mass spectrum showed the pseudo-molecular ion [M+H] + at m/z 234.0761 (calcd. 234.0766 for C 12 H 12 NO 4 ), leading to the molecular formula of C 12 H 11 NO 4 . Thus, eight degrees of unsaturation were assigned for 1.
In the 1 H NMR spectrum, signals of two singlet aromatic protons at δ H 7.68 (H-8) and 7.89 (H-5), two singlet methyls at δ H 2.45 (CH 3 -10) and 2.48 (CH 3 -11), and broad signals of hydroxyl protons at 11.52 and 3.89 were observed. The 13 C NMR and DEPT spectra of 1 revealed the presence of a carboxylic carbon (δ C 160.5), nine aromatic carbons (δ C 125.8, 128.6, 129.8, 138.5, 139.0, 141.7, 144.8, 146.3 and 149.9) and two methyl carbons (δ C 19.4 and 20.0). The assignment of carbon signals corresponding to each proton signal was achieved by a HSQC experiment (Table 1) .
50 Natural Product Communications Vol. 11 (1) In the HMBC spectrum of 1, the presence of the A-ring was established by cross-peaks as shown in Figure 2 Remaining to be assigned were the signals of two sp 2 quaternary carbons at δ C 146.3 and 149.9, and a carboxylic carbon at δ C 160.5. Taking into account the molecular formula and of the eight degrees of unsaturation determined from the HR-ESI mass spectrum, we suspected the presence of a pyridine B-ring. The carbon chemical shifts of C-2, C-3 and C-4 ( Table 1) suggested their linkages to nitrogen or oxygen. Unfortunately, no correlations were observed for the hydroxyl protons in the HMBC spectrum. However, all three carbons C-2, C-3 and C-4 were observed downfield (Table 1) , and thus the position of the carboxylic group could be assigned to be linked at C-2 ( Figure 3 ). The chemical shifts of C-2, C-3 and C-4 are consistent with those of 3,4-dihydroxy-quinoline-2-carboxylic, which has structural similarity with 1 [7] and has been found in several sponge species [8a-c] 3 -11) , two methines at δ C 71.2 (C-2) and 75.5 (C-5), and five methylenes at δ C 69.2 (C-3), 71.2 (C-10), 71.4 (C-9), 71.5 (C-7), and 75.7 (C-6) were noted. The chemical shifts of all methine and methylene groups of 2 suggested their linkage to oxygen. Spin-spin coupling systems of 2 were established from its 1 H-1 H COSY spectrum analysis. The connection of these systems was achieved from analysis of the HMBC spectrum, in which the cross-peaks of C-2 with protons at  H 3.35 and 3.47 (CH 2 -6), and those of C-5 with protons at  H 3.63 (CH 2 -3) demonstrated the presence of a 1,4-dioxane ring. Similarly, the carbon at  C 71.5 (C-7) correlated with methylene protons CH 2 -9 at δ H 3.59, assigning the linkage of C-9 of the ethylene glycol moiety to C-7 through an ether bridge (Figure 3 ).
Two protons of CH 2 -6 exhibited a large (J = 10.0 Hz) and two small (J = 5.0 and 6.0 Hz) coupling constants. The large coupling constant (J = 10.0 Hz) could be assigned for germinal coupling between protons of CH 2 -6. Two small coupling constants (J = 5.0 and 6.0 Hz) were not significantly characteristic of either gauche or anticoupling constants. Since, the NMR signals of H-2 and CH 2 -3 were overlapped, the relative stereochemistry of C-2 could not be deduced by their coupling constant analysis. Additionally, due to overlapped signals, the relative configuration of C-2 and C-5 could not be clearly determined by analysis of the NOESY spectrum of 2.
Thus, the structure of 2 was identified as 2-[(5-methyl-1,4-dioxan-2-yl)methoxy]ethanol and described here for the first time. 
Experimental
General: Optical rotations were recorded on a Polax-2L polarimeter in CHCl 3 . HR-ESIMS were recorded on a FT-ICR 910-MS TQFTMS-7 T mass spectrometer. IR spectra were recorded on a Nicolet Impact 410 FT-IR spectrometer, UV spectrum on a UV-1601 spectrometer, and NMR spectra on a Bruker AM500 MHz spectrometer operating at 125.76 MHz for 13 C NMR, and at 500.13 MHz for 1 H NMR. 1 H chemical shifts were referenced to DMSO-d 6 and acetone-d 6 at δ 2.50 and 2.04 ppm, respectively, while the 13 C chemical shifts were referenced to the central peak at δ 39.5 (DMSO-d 6 ), and 29.8 and 206.0 ppm (acetone-d 6 ). For HMBC experiments the delay (1/2J) was 70 ms.
Isolation and taxonomy of the actinomycete strain G019: Strain G019 was isolated from a sediment sample collected by PONAR at a depth of 25 m, from the southeast coast of Cát Bà Peninsula in Vietnam in July 2011. Strain G019 (GenBank accession number KR780772) shared 99.2% 16S rRNA gene sequence identity with the Micromonospora sp. 202203 (GenBank accession number EU437804). On the basis of morphological and phylogenetic evidence, the actinomycete strain G019 was assigned to the genus Micromonospora.
